Abstract. There are many small-scale and high-growth companies in SME board. Such enterprises have great financing need, but they are faced with the dilemma of financing. This paper selects three samples from companies in SME board to avoid the impact of enterprise age and enterprise scale, then calculates the financing efficiency of enterprises by using the input-oriented BCC model with DEA method. By comparing the score to analyze the financing efficiency of firms with different characteristics, the results show that corporate financing with low asset-liability ratio is generally more efficient than those with high asset-liability-debt ratio; SOEs are more likely to efficiently finance than privately owned enterprises.
Introduction
Small and medium-sized listed companies have better growth and higher technological content. In order to maintain business growth and long-term relationships with customers, companies need to continually improve product quality or innovate products, which require more R&D investment. However, there has been a pattern in the development of the capital market. Based on the expansion of the entire industrial chain, large-capitalized enterprises with good financial position and reputation are much favored by investors and the funds more flow to the upstream and downstream enterprises of large enterprises. On the contrary, many small firms with high growth rate can only be excluded from the financing circle and their financing needs are hard to be met. Such enterprises must spend more manpower, material and financial resources to find the right fund injectors.
Therefore, based on their own characteristics, this paper studies the financing efficiency of enterprises listed on SME board, which enables these enterprises understand the financing efficiency of the capital market they are located and adjust their own structure to improve financing efficiency.
Empirical Method
Suppose that we collect the data of n enterprises, among which the input index value and output index of the jth enterprise are = ( 1 , 2 , 3 ) and = ( 1 , 2 , 3 ) . Based on all the sample data, we can construct the production frontier function T as follows:
The enterprise with internal frontier T can reach the highest efficiency value by solving one optimization problem. The different optimal solutions are the main basis for judging whether an individual company can efficiently finance. The original optimization problem is: 
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Where ε is infinitely small Archimedes. s − 、s + are slack variables added. Θ means that when the output y j0 remains unchanged, try to reduce the input amount x j0 by the same proportion θ. When 0 = 1 and −0 = 0, it shows that the financing efficiency of the jth enterprise is equal to the effective financing efficiency of the frontier. 0 < 1, which indicates that the financing efficiency of the jth firm is invalid compared with the effective financing efficiency of the frontier.
Data Processing

Indicators selection
Input indicators: ①Asset-liability ratio. ②Interest Protection Multiples. ③The growth rate of net cash flow of fund-raising. Output indicators: ①ROE. ②Total asset turnover. ③ The growth rate of the main business income.
Data sources
After excluding ST companies and companies with incomplete financial information or abnormal data, this article obtains data of 281 companies listed in the SME board market. The data are derived from the Wind database. As shown in Table 1 . In order to control the impact of enterprise age and enterprise scale, we select three samples (enterprises which are 14, 17 and 21 years old) with the small standard deviation of registered capital. 
Indicators data processing
Since the DEA method requires both input and output values to be positive numbers, we use a strictly increasing unipolar Sigmoid function to process the index data with negative values, which is expressed as f(x) = 1 (1 + − ) ⁄ .This function is chosen because it does not change the magnitude of the values, and it approximates the behavior of any function over a continuous period of time.
Results and Analysis
MAXDEA software is used to run the BCC model on three samples and the financing efficiency is calculated for each firm from 2012 to 2016.
The overall status of financing efficiency
As shown in Table 2 . In 2012, there were 33 enterprises with relatively efficient financing, accounting for 44.59%. This shows that these enterprises did not produce any redundancy in fund-raising, and the use of funds has reached its best. While 41 enterprises are in an inefficient state of financing, accounting for 55.41%. These enterprises need to adjust inputs to achieve relatively effective, which can improve the overall financing efficiency. The trends for 2013 and 2016 are not much different from 2014.In 2014, the proportion of enterprises with relatively effective financing reached 50%, and 37 enterprises were relatively effective in financing. The number of these enterprises was the highest in nearly five years. In 2015, the number of enterprises with relatively efficient financing was the least, accounting for only 33.78%. 
Capital Structure and Financing Efficiency
In this paper, these enterprises are divided into two types: Enterprises that have a lower debt-to-asset ratio than the average debt-to-asset ratio and those with a higher debt-to-asset ratio than the average debt-to-asset ratio. By comparing the mean value of financing efficiency score, we analyze the differences in financing efficiency among enterprises with different capital structures. Table 3 shows, in the three samples, the number of enterprises below the average is almost equal to the number of enterprises above the average. As for sample 1 and sample 3, the average score of the former type is higher than that of the latter, which shows that the enterprises with low debt-to-assets ratio have higher financing efficiency than those with high debt-to-assets. And the performance of sample 2 in 2012-2015 is also consistent, but in 2016, the former's financing efficiency evaluation was divided into 0.8899, the latter's average was 0.9054, a short-term reversal occurred. It is now intuitive to use a discount chart to show the relationship between capital structure and financing efficiency. As shown in Figure 1 . The difference was steady from 2012 to 2014. There was a large gap between the companies with low debt-to-asset ratio and those with high debt-to-capital ratio in 2015, and the two were very close in 2016.
The huge gap in 2015 stemmed from a general deterioration in the corporate capital structure. 2014 is the tenth anniversary of SME board. This year, the overall performance of enterprises in the market grew by 13.10%, which has been the peak of nearly five years. Since the entire market is in an active state, a good market signal will enable most enterprises to choose investment in loans and fund holders will also be willing to flow money into such enterprises. Blind capital mobilization makes the enterprises prone to deterioration in capital structure, resulting in the next year's financing activity downturn. Therefore, companies with high debt ratio are more vulnerable to such an impact. It is not surprising that such enterprises have experienced a sharp decline in the efficiency of their financing.
Government Background and Financing Efficiency
There are 6 state-owned enterprises and 20 non-state-owned enterprises in sample 1. There are 3 state-owned enterprises and 27 non-state-owned enterprises in Sample 2. Sample 3 includes 5 state-owned enterprises and 13 non-state-owned enterprises. Visibly, the majority of enterprises in SME board is private-owned enterprises and the number of state-owned enterprises is small. Due to the large disparity between SOEs and non-SOEs in sample 2, this section only selects samples 1 and 3 for analysis. In Table 4 , although the number of state-owned enterprises is small, their financing efficiency is generally high, which shows that enterprises with a government background are more likely to raise funds more efficiently. Sample 1 and Sample 3 directly show this trend-The mean value of financing efficiency evaluation that SOEs have is always higher than that of non-state-owned enterprises.
Under the basic economic system of "public ownership as the mainstay and the common development of various ownership sectors", SOEs can obtain the relatively equitable distribution of resources but other enterprises can hardly enjoy the same opportunities. So, enterprises with a government background generally have more access to exogenous financing for their potential resources brought by the government relations. As for non-state-owned enterprises, in the context of "mass entrepreneurship and innovation", the momentum which these enterprises are established has soared. Due to their uneven strength, investors will be more cautious about investing funds in private enterprises. Coupled with the high threshold of the bank, Non-SOEs fall into the financial dilemma, which means that the financing channels are limited and the financing costs rise. Therefore, the financing efficiency of Non-SOEs will be difficult to upgrade.
Conclusion
This paper explores the differences in financing efficiency between enterprises with different capital structures and finds that the enterprises with low debt-to-assets ratio have higher financing efficiency than those with high debt-to-assets. In addition, the financing efficiency of state-owned enterprises is higher than that of non-state-owned enterprises.
